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(57)Abstract: 

PURPOSE: To provide a laser marking method for applying a sharp mark such as a character or a sign to the 
surface of a resin molded product or a molded product coated with a resin using laser beam. 
CONSTITUTION: Laser beam is applied to the surface of a molded product composed of a thermoplastic resin 
composition containing 0.01-1.0wt.% of carbon black or to the surface of the molded product coated with the resin 
composition to perform marking. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is carbon black 0.01-1.0 The laser marking approach characterized by irradiating 
laser light and performing marking on the front face of the mold goods covered with the mold 
goods or this resin constituent which consists of a thermoplastics constituent of which weight % 
content is done. 

[Claim 2] The laser marking approach according to claim 1 which is that in which a 
thermoplastics constituent contains the shape of a powder, and a tabular inorganic bulking 
agent further. 

[Claim 3] As the laser light source, it is NdrYAG of a scanning formula. The laser marking 
approach according to claim I or 2 of performing marking using laser. 

[Claim 4] The laser marking approach of claim 1-3 given in any 1 term that the thermoplastics 
which constitutes a resin constituent is what makes a subject polyacetal resin or thermoplastic 
polyester resin. 

[Claim 5] Mold goods to which marking was performed by the laser marking approach of claim 
1-4 given in any 1 term. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the mold goods with which good marking was 
performed by the laser marking approach and this which give the mark of a clear alphabetic 
character, a notation, etc. to the front face of the mold goods covered with resin mold goods or 
resin using laser light. 
[0002] 

[Description of the Prior Art] although printing using thermosetting ink as an approach of 
performing marking, such as a desired alphabetic character, a notation, and a pattern, on the 
front face of the mold goods covered with resin mold goods or resin has generally been 
performed from before, it is difficult to perform marking which marking took time amount, and 
generally wanted the adhesion of ink for the front face of resin mold goods since chemical 
activity was scarce, and excelled [ approach / this ] in endurance — etc. — there was a 
problem. On the other hand, simple and the laser marking method for performing marking, such 
as an alphabetic character and a notation, at a high speed as an approach of performing marking, 
using laser light with sufficient repeatability are proposed, and attention is attracted recently. In 
irradiating laser light and performing marking for example, into a mold-goods ingredient How to 
add the color containing a color, a silicon content inorganic compound, or silicon 
(JP,56-14995,A), How to add radiation absorbents, such as metal silicate, (JP,59-1 1 8926,A), 
How to add a hydration alumina 20% or more as a minerals bulking agent (JP,59-1 87050.A), How 
to add the pigment containing phosphate (JP,2-204888,A), How to add the inorganic lead 
compound of non-black (JP,2-48984,A), How to add the titanic-acid metal salt of non-white 
(JP,3-10884,A), There is a method (JP,60-1 66488.A) of making the approach (JP,60-47065,A) 
of adding black organic dye, the method (JP,60-155493,A) of making a yellow iron oxide contain, 
a metal hydroxide or/and a metal hydrate, and a coloring agent contain etc. By irradiating laser 
light at the resin mold goods which come to add the specific matter which absorbs the laser 
light to irradiate alternatively, each of these approaches heats locally the part which irradiated 
laser light, and performs marking by making the additive or resin of the resin surface section 
cause a thermal change of fusion, evaporation, carbonization, etc. therefore, the concave 
chemical engraving alphabetic character which generally produces the marking alphabetic 
character obtained by fusion or evaporation of an additive or resin — or it becomes either of 
the alphabetic characters in the condition that the black system produced by carbonization of 
an additive burned, however , contrast be inadequate , the resin residue by the additive 
evaporate at the time of about [ that it be hard identify ] and marking or local combustion , and 
carbonization disperse , and the marking alphabetic character obtain by do in this way have the 
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fault of pollute the marking section circumference , and have the problem that this 
contamination may become poor connection and a cause of contact contamination in 
components about a dust , like an electrical and electric equipment and electronic parts . 
Moreover, an additive or resin etc. which dispersed may interrupt laser light, and may cause a 
marking mistake. 
[0003] 

[Means for Solving the Problem] this invention person reached [ that marking with clear 
contrast is possible, and ] a header and this invention, without the aforementioned problem 
arising, when laser light was irradiated at the mold goods which consist of a thermoplastics 
constituent containing the low-concentration carbon black of the specific range as a result of 
inquiring wholeheartedly, in order to solve the technical problem of such a conventional 
technique. That is, this invention is carbon black 0.01-1.0 It is related with the mold goods to 
which marking was performed by the laser marking approach characterized by irradiating laser 
light and performing marking on the front face of the mold goods covered with the mold goods or 
this resin constituent which consists of a thermoplastics constituent to carry out, and this laser 
marking approach weight % content. 

[0004] Hereafter, this invention is explained to a detail. First, it is not limited especially as 
thermoplastics used in this invention, and each well-known thermoplastics, such as polyester 
resin, such as polyolefine system resin, such as polyethylene and polypropylene, polystyrene 
system resin, polyvinyl chloride system resin, Pori (meta) acrylate system resin, acrylic resin, 
polyacetal resin, polyethylene terephthalate, and polybutylene terephthalate, polyamide resin, 
polycarbonate resin, polyphenylene sulfide resin, and polyimide resin, can use it. These resin 
can also mix and use [ independent or ] two or more sorts. What makes polyacetal resin or 
polyester resin a subject in this invention among these resin is desirable, and outstanding 
marking is possible especially when this resin is used. It sets to this invention and is carbon 
black to the resin like the above because of laser marking 0.01-1.0 It is characterized by doing 
weight % combination of. Marking with the loadings of carbon black sufficient at less than 0.01 % 
of the weight cannot be performed, but it is 1 .0 conversely. If weight % is exceeded, the chemical 
engraving of the resin mold-goods front face by laser radiation will become intense, and good 
marking of contrast will become difficult. In order to perform clearer marking, they are the 
loadings of carbon black 0.02-0.5 Considering as weight % is 0.03-0.3 desirable especially 
preferably. It is weight %. Although carbon black is classified into furnace black, channel black, 
thermal black, etc. according to the difference in the process and is classified into acetylene 
black, oil black, gas black, etc. according to the difference in a raw material, these all can be 
used in this invention. Moreover, use of KETCHIEN black is also possible. By irradiating laser 
light on the front face of the mold goods covered with the mold goods or this resin constituent 
which consists of a thermoplastics constituent which blended this low-concentration carbon 
black [ like ], generally, the laser radiation section rises to about little, for example, 5-50 
micrometers, and convex very much, and good marking of contrast is obtained. 
[0005] It is desirable to blend an inorganic bulking agent with the resin constituent used in this 
invention further, and marking of it which was further excellent by this becomes possible. 
Although especially constraint may not be in the configuration of the inorganic bulking agent 
blended and any, such as the shape of fibrous and a powder and tabular, are sufficient, 
especially, it is the shape of a powder, and a tabular inorganic bulking agent preferably, and the 
color has the desirable thing of a white system or light color, for example, talc, a calcium 
carbonate, titanium oxide, etc. are mentioned. A milled glass fiber, a whisker, etc. have the same 
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effectiveness as a powder-like bulking agent. In blending these inorganic bulking agents further, 
1 - 50 % of the weight is desirable especially desirable, and the addition is 5 - 30 % of the weight. 
[0006] In this invention, a well-known additive etc. can be added to the resin constituent like 
the above with which is fabricated or covered and laser marking is presented in the range which 
does not spoil marking by laser radiation greatly if needed. For example, it is also possible to 
blend coloring agents, such as stabilizers, such as an antioxidant, a heat-resistant stabilizer, an 
ultraviolet ray absorbent, and light stabilizer, an antistatic agent, a flame retarder, a 
fire-resistant assistant, a color, and a pigment, lubricant, a plasticizer, a release agent, a 
surfactant, a crystallization accelerator, a crystalline-nucleus agent, etc. 
[0007] In this invention, to mold goods, such as resin which covered with printing, spreading, 
multiplex shaping, etc. the mold goods or this resin constituent which consists of this resin 
constituent, a ceramic, and a metal, a laser beam is only irradiated in the request location, and 
clear marking is performed easily. In order to perform marking of a desired configuration, by 
carrying out the mask of the approach and laser light which use for example, laser light as the 
spot of suitable magnitude, and scan the front face of an object, it considers as the laser light of 
a request configuration, and the approach of irradiating this on the surface of an object etc. is 
mentioned. As a class of laser used, there is nothing, for example, especially limitation is carbon 
dioxide laser, ruby laser, semiconductor laser, an argon laser, an excimer laser, and YAG. Each 
laser etc. is possible. Among this, when carbon dioxide laser is used, in order for resin itself to 
absorb that laser energy, combustion of the resin in a resin mold-goods front face and 
evaporation tend to take place, and it is easy to become that in which marking was also inferior 
a little, on the other hand, wavelength — 1.06 micrometers it is — Nd:YAG characterized by 
things Since laser does not almost have that the laser energy is absorbed with resin itself, it is 
[ that the phenomenon like the above cannot happen easily ] especially desirable. Especially the 
thing that was suitable although it did not matter even if it was a pulse oscillation even if the 
oscillation gestalt was continuous oscillation is Nd:YAG of the scanning formula which is the 
continuous oscillation which used the Q switch. It is laser. 

[0008] An operation of this invention is presumed as follows. That is, if laser light is irradiated at 
the mold goods covered with the mold goods or this resin constituent which consists of a 
thermoplastics constituent which contains specific low-concentration carbon black like this 
invention, laser light will penetrate a mold-goods front face, and will heat the carbon black in 
resin alternatively. Nd:YAG with especially little energy-absorbing by resin itself In the case of 
laser, it is heated efficiently. The heated carbon black heats and fuses surrounding resin, 
disassembles resin locally, and makes detailed foaming from the interior cause. Generally the 
marking alphabetic character which the resin on the front face of mold goods is pushed up by 
this foaming from the interior, and is obtained is 5-50 micrometers. It is thought that it becomes 
marking of the white system which rose to convex [ of extent ], and the outstanding contrast is 
acquired. Such a phenomenon is peculiar to the thermoplastics which can be fused with heat, 
and the effectiveness by such a phenomenon and this cannot be expected in the thermosetting 
resin which cannot be fused with heat. 
[0009] 

[Example] Hereafter, although an example explains this invention still more concretely, this 
invention is not limited to this. 

[0010] Examples 1-8 and the example 1 of a comparison - 6 polyacetal resin (POM) The resin 
constituent blended at a rate which shows carbon black or carbon black, and various inorganic 
bulking agents in Table 1 was prepared, injection molding of this was carried out, and the plate 
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with a thickness of 3mm was obtained by 50mmx70mm. Next, it is Nd:YAG of a scanning formula 
to this plate. Marking was performed using laser. Marking conditions and the evaluation 
approach are as follows. A result is shown in Table 1 . 
[Marking conditions] 

equipment: Laser marker by NEC Corp. the number of SL475E marking alphabetic characters: 
40 alphabetic-markings methods: Power in the 

picture-drawn-without-lifting-the-brush-from-the-paper method marking section: 1 - 3W scan 
speed: 100 mm/sec byte size: 30micromQ switch frequency: 3kHz processing time: The 
propriety of 3sec [evaluation approach] marking, the contrast of marking, and the condition of 
the marking section were observed with the naked eye, and the number of the propriety of 
marking is five, and the number of contrast is ten and relative evaluation was made on it. 

Propriety of marking 1<- > 5 Marking cannot be carried out. Marking is 

good. Contrast 1< : > 10 Very indistinct (reading of printing is impossible) 

the good examples 9-16 and the example 7 of a comparison - 12 polybutyrene terephthalate 
resin (PBT) The resin constituent blended at a rate which shows carbon black or carbon black, 
and various inorganic bulking agents in Table 2 was prepared, the plate was fabricated by the 
same approach as examples 1-8 and the examples 1-6 of a comparison, and it evaluated by 
performing laser marking. A result is shown in Table 2. 
[0011] 
[Table 1] 
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[Table 2] 
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[0013] 

[Effect of the Invention] clear to the above explanation list by the example — as — carbon 
black — 0.01-1.0 according to the laser marking approach of this invention which irradiate laser 
light on the front face of the mold goods covered with the mold goods or this resin constituent 
which consist of a thermoplastics constituent of which weight % content be do , marking with 
very high contrast be possible , moreover marking speed be quick , and automation and 
production control be easy — etc. — it also have the description and practicality be very high . 
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